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K##"/"%&+)4'?)9*))'N5"*('SK?NT'm$"()!%*+!6+;463+3!%+&:+6'%,6+!3'%'!'(3!'!2'$+!%+&:+6'%,6+!48![!°N<! "%!?'$!'5$4!:4$$"25+!%4!;'5;,5'%+!';;,&,5'%+3!3+)6++!*4,6$!0TL>1!846!+';*!48! %*+!&'$$+$!0'$!
! JV!
3+$;6"2+3!"(!%*+!:6+7"4,$!;*':%+61=!!T!$"&:5+!4(+!?'9!T]^ET!84554?+3!29!:4$%A*4;!&,5%":5+! ;4&:'6"$4(! 48! &+'($! ,$"()! C,@+9Y$! %+$%! ?+6+! ,$+3! 4(! %*+$+! 3'%'! %4!"3+(%"89! ?*";*! &'$$+$! *'3! $")("8";'(%59! 3"88+6+(%! TL>! 7'5,+$! '%! $:+;"8";! %"&+$!3,6"()! 3+7+54:&+(%=! ! T)'"(! 3"')(4$%";! :54%$! $*4?+3! %*+! 3'%'! %4! 2+! (46&'559!3"$%6"2,%+3!'(3!48!,("846&!7'6"'(;+!"(!+7+69!;'$+=!!!!!
!
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>-,-,' F7)*&%%'/&(('+)/8)*&+"*)('!!!!i
! JK!
'$! 3+7+54:&+(%! '37'(;+3<! ?"%*! 5'6)+6! &'$$+$! 0IHGGt! 5'67'+1! $*4?"()! &46+!+B'))+6'%+3! "(;6+'$+$=! ! >4?+7+6<! 3+$:"%+! %*+! HFGG! &'$$+$! :+'@"()! '%!'::64B"&'%+59! WK! ON<! $+7+6'5! 3+)6++$! *")*+6! %*'(! %*+! IJGG! &'$$<! %*+"6!%+&:+6'%,6+!;,67+!?'$!"("%"'559!$*'554?+6!"(!;4&:'6"$4(=!!C*"$!"(3";'%+3!'!$54?+6!6'%+!48!%+&:+6'%,6+!"(;6+'$+=!!!T8%+6!:+'@"()!"(!%*+!W63!5'67'5!"($%'6<!%+&:+6'%,6+$!364::+3<!2,%!?+6+!&'"(%'"(+3!$+7+6'5!3+)6++$!'247+!'&2"+(%!846!%*+!3,6'%"4(!48!%*+!+B:+6"&+(%!,(%"5!&'$$+$!+B:+6"+(;+3!'!$+;4(3<!$&'55+6!:+'@! h,$%!:6"46!%4!%*+!&")6'%469!$%')+!48!3+7+54:&+(%=!!!!!
! "#!
!$%&'()!*+,+!-)./!0.11!2)03)(.2'()1!4567!81+!2%0)!40%/17!9:(!).;<!:9!2<)!0.11!1%=)1!2<.2!>%13?.@)>!2)03)(.2'()1!>%99)(%/&!9(:0!.0A%)/2!4;:/2(:?7+!

























#$%&! '(%! )*+,,%)'! *+))%)-! .(/0(! 01&'+/&%2! 34)'! 56! /&2/$/24+,)-! .%7%! 7%0172%2!871240/&9! '%*8%7+'47%)! 48! '1! :;5! °
! "#!
$%&'(! )*+*! ,(-.'/-! 01! /2(! $.3(4-! /(-/! 5067%89:;! /(67(8%/.8(-! 9:! <911(8(:/! -9=(<!%;;8(;%/90:-*!!>?@%'.(-!-2%<(<!9:!8(<!-20A!A2(8(!-9;:9195%:/!<911(8(:5(-!055.88(<!&(/A((:!6%--(-!A9/2!B0:/80'!CB$,DE!8(78(-(:/9:;!%6&9(:/!CFF!°B!G+E!!
! "#$%! &'! (''! (&'! )''! *''! +''! ,''! ()''! (&''! (-''!
&'! +*HH! ! ! ! ! ! ! ! ! ! !
(''! +*HH! +*HH! ! ! ! ! ! ! ! ! !
(&'! +*HH! +*HH! +*HH! ! ! ! ! ! ! ! !
)''! H*##! +*HH! +*HH! +*HH! ! ! ! ! ! ! !
*''! H*#"! +*HH! +*HH! H*##! +*HH! ! ! ! ! ! !
+''! H*#I! +*HH! H*##! H*#J! +*HH! +*HH! ! ! ! ! !
,''! H*I)! H*#H! H*J"! H*)H! H*#"! H*##! +*HH! ! ! ! !
()''! .'/'(! '/'0! .'/'(! .'/'(! H*++! H*+I! H*FK! H*"L! ! ! !
(&''! .'/'(! '/'(! .'/'(! .'/'(! '/'0! '/'&! H*+H! H*KJ! +*HH! ! !
(-''! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! '/'*! H*")! H*#L! !
)&''! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! .'/'(! H*HK! H*+K! H*#J!
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#!$" %&'()''&*+"!H7)! ()3'2:3! 54! :7%3! )IG)(%8)B:! %BC%61:)! :71:! 1! 3:(5B&! G53%:%0)! 13356%1:%5B! )I%3:3!F):E))B! 8133! 3%9)! 1BC! 7)1:! &)B)(1:%5B?! E%:7! :)8G)(1:'()3! (%3%B&! 13! 8133)3!%B6()13)!%B!3%9)+!!H7%3!%3!853:!2%J)2K!)IG21%B)C!FK!)36121:%B&!2)0)23!54!8):1F52%6!7)1:!)8%::)C!FK!%B6()13%B&!B'8F)(3!54!21(01)!4))C%B&!3%8'2:1B)5'32K!%B!5B)!1()1+!!H7%3!)IG)(%8)B:!375E)C!:71:!B5:!5B2K!C%C!8133!:)8G)(1:'()3!%B6()13)!E%:7!:7)!3%9)!54!


































Mass Size (Number of larvae)
! "#!

$%-./!0*G#9+)0&5!3&2')'$&!0'33&3!'$!$%&!4++1&)!2&)*2%&):7!!!!8%&)0+)&(/1'$+):! .&%'6*+/)! 0':! .&! $)*((&)&5! *,! 0'33&3! 5/)*,(! &')1:! 1')6'1!5&6&1+20&,$!=%&,! *,5*6*5/'13! ')&! '$! $%&*)!0+3$! 6/1,&)'.1&7! ! 8%*3! 4+/15! &J21'*,!=%:! $%&! >NAA! 0'33&3! $++O! 1+,(&)! $+! '44)/&! %&'$! *,! 4+02')*3+,! $+! $%&! 30'11&)!0'33&37! ! <9! $%&! 3/((&3$&5! /22&)! 1&$%'1! 1*0*$! +9! '22)+J*0'$&1:! #N! P@! 9+)! 12/.%.$#
*!(./$"$! *3! *,! 9'4$! '44/)'$&! ?@%')'.*5;&! !"# $%7-! >ABBC!Q'11! !"# $%7-! >AABG-! *$! =+/15!4+*,4*5&!=*$%!$%&!0'J*0/0!$&02&)'$/)&!)&4+)5&5!*,!$%&!>NAA!0'33&37!!8%&!&')1:!
! "#!

!"#"$% &'()%*'+,'-(*.-'/%01%+(223*%+(//'/%!D5%! ($-.5! ',! +5%! /*)%-$! $%($%33*')! *3! 43%,4/! *)! +5-+! *+! (*6%3! *)6%3+*(-+'$3! -)!*)7*&-+*')! ',! +5%! +9.%3! ',! +%1.%$-+4$%3! +5-+! &-)! 0%! -++-*)%7! 09! %6%)! $%/-+*6%/9!31-//!-(($%(-+*')3!',!!"#$%$&'()*$#&+&:! !F'8%6%$2! *+! *3! *1.'$+-)+!+'!3+$%33!+5-+!+5*3!,'$14/-! &-)! ')/9! 0%! -3341%7! +'! 0%! -../*&-0/%! '6%$! +5%!1-33! 3*G%3! 43%7! *)! +5*3!%E.%$*1%)+!=HICJHII!/-$6-%B!-)7!-+!-)!-10*%)+!+%1.%$-+4$%!',!JJ!°°KB:! ! D5%*$! ($-.5!*)7*&-+%7! +5-+! -3! -(($%(-+*')3! -..$'-&5%7! -! 6'/41%! ',! >III! &1Q2! 5%-+! %1*33*')!0%(-)!+'!/%6%/!'4+!-+!-..$'E*1-+%/9!#HCHI!°K:!!D5%3%!1-33%32!&'1.$*3%7!',!3%6%$-/!+5'43-)7! /-$6-%2! 8%$%! 3*()*,*&-)+/9! /-$(%$! +5-)! +5%! -(($%(-+*')3! 43%7! *)! +5%!
! "#!
°F:!!!!

! "#!

! "#!
$%&'(%)'(*+(,%(,-! $%(.%,! %/-! %0,-!12)3'4)! )%52/0! 2/)'! %66'4/)! )3,!7%88! 829,! '(!)3,(7%$! 328)'(*:! ! ;328! 6'4$-! (,84$)! 2/! %/! 4/-,(,8)27%)2'/! 13,/! 6%$64$%)2/0! )3,!7<=>:!!?'/.,(8,$*@!2A!)3,!7%88!3%-!B('-46,-!%!726('6$27%),!)3%)!A%.'4(,-!A,,-2/0!%/-! -,.,$'B7,/)@! )3,/! 8%7B$,-! $%(.%,! 7203)! %BB,%(! $%(0,(@! %/-! 3,/6,! '$-,(@!8''/,(!)3%/!,CB,6),-:!!;328!6'4$-!)3,/!$,%-!)'!%/!'.,(,8)27%)2'/!'A!)3,!7<=>:!!!!!!!!!!!!!!!!!!!!!
! "#!
!" #$%#&'(#)*" +" ," *-." #//.01" 2/" *.34.56175." 28" 1-."

! ""!
#$!%&'(!)%*%+#,-%./&+!0/&1%!2.!)2$$%3%./!024%)!&113%1&/2#.05!!6!732%$!)20'8002#.!92++!$#++#95!!
!"#$ %&'()*&+,$&-.$%('/0.,$!:.!#3)%3!/#!3%)8'%!*&32&/2#.!7%/9%%.!%;,%32-%./0!&.)!$&'2+2/&/%!'#-,&320#.0<!/(%!%;,%32-%./&+!)%021.!&.)!0%/!8,! $#3! /(20! 2.*%0/21&/2#.!'+#0%+=!-&/'(%)! /(&/!#$! /(%!,3%*2#80! %;,%32-%./<! 802.1! /(%! 0&-%! %>82,-%./! &.)! +&7#3&/#3=!'#.)2/2#.0?0%//2.105! ! @110! 9%3%! (&3*%0/%)! $3#-! /(%! +&7#3&/#3=A3%&3%)! '#+#.=! #$!
!"#$%$&'()*$#&+&!&.)!,+&'%)!2.!&.!2.'87&/#3!0%/!&/!&!'#.0/&./!/%-,%3&/83%!#$!BB!°C5!!D(%0%!%110!9%3%!-#.2/#3%)!&/!3%18+&3!2./%3*&+0!$#3!%'+#02#.5! !D(%!-&E#32/=!#$!%11!7&/'(%0! 9%3%! #70%3*%)! /#! (&/'(! &$/%3! BF! (#830! GH?A! I(3J! #3<! 12*%.! &! '#.0/&./!/%-,%3&/83%! #$! BB! °°C<! KRT!UM! &.)! IKVQ! (#83!G+21(/V)&3WJ! ,(#/#,%32#)5! ! N#3! %&'(! #$! /(%! $2*%! -&00! 024%0! /(%3%! 9%3%! /(3%%!3%,+2'&/%05! !D(3%%!'#./3#+0!9%3%!&+0#!-#.2/#3%)<!9(2'(!'#.020/%)!#$! +&-7!73%&0/0!W%,/!8.)%3!/(%!0&-%!'#.)2/2#.0!78/!92/(!.#!+&3*&%!&00#'2&/%)!92/(!/(%-5!!:.!/#/&+!/(%3%!9%3%!IQ!0%/0!#$!3%'#3)%)!)&/&5!!!!!!
! "##!

! "#"!

! "#$!
%&'(')*+!,*--!-'./!0)1,2/&!%3!+*&4*/5!6*7!,'(&*8/7!*9*:!3&%,!86/!*((&/(*8'%)!*)7!3%%7!-%1&;/<!!=8!86'-!>%')8!7*8*!;%++/;8'%)!;/*-/7<!!!

!
! "#$!

! "#$!









!"#"$% &'()*++%,*--%.(,/()*.0)(-%!%&'()*&*!+&,-&).+/)&0!+.1&2!3)(,!+4&!,.00&0!).25&*!3)(,!"678!°9!:;7$!°9!<&=(>!.,<?&2+@! +(! A$7B! °9! :"87B! °°9! .2*! ;E7#! °9! )&0-&'+?C&=LG!>4?=0+!?2!+4&!=.)5&0+!;E##!,.00&0!,&.2!+&,-&).+/)&0!>&)&!)&'()*&*!.+!A#7A!°97!!!!
! "#$!
!%&'()*!+,-,!!.*/0!1/22!3*14*)/3()*2!5°67!82,!3&1*!51&027!9:)!*/;<!:9!3<*!1/22!2&=*2!23/)3&0'!9):1!1&>!"23!?/)8/?!&023/)!/0>!)*/)*>!/3!/!;:023/03!3*14*)/3()*!:9!@@°























!%&'()*!+,-,! !./00! 1*23*)/1()*0!4°56! 78)!*/9:!87! 1:*!*;3*)&2*<1/=!2/00!0&>*0!3=(0!98<1)8=!4/2?&*<16!@:&=01!)*/)*A!/1!/!98<01/<1!1*23*)/1()*!87!BB!°5!4C"6!!
!"#"#$ %&&'(')*+,-$.,/0,,$12'03$!./00! /<A!/2?&*<1!DEF!G/=(*0!@*)*! 9/=9(=/1*A! 78)! */9:!87! 1:*!"+!2/00*0H!@:&9:!@*)*!1:*<!9823/)*A!/1!03*9&7&9!01/'*0!87!A*G*=832*<1,!!I&<9*!2/00J'*<*)/1*A!:*/1!&0!<8<J*;&01*<1!A()&<'!1:*!*''!01/'*H!DEF!G/=(*0!@*)*!)*38)1*A!/1! 1:*!*<A!87! 1:*!"01H!B<A!/<A!K)A!47**A&<'6!=/)G/=!&<01/),!!!!
!"#"#"4$ 56-$27$43+$)*08*)$963+*0$!%&'()*!+,+!0:8@0!?81:!1:*!2/00!/<A!/2?&*<1!DEF!G/=(*0!78)!A&77*)*<1!0&>*A!2/00*0!/1!1:*!38&<1!@:*)*!+#L!87!1:*!/'')*'/1&8<!:/0!28=1*A!7)82!"01!18!B<A!=/)G/=!&<01/),!!D1! 1:*!*<A!87!"01! &<01/)!/2?&*<1!DEF!)*2/&<*A! 1:*!0/2*!/9)800!/==!2/00!0&>*0! 4%!
-H"#MB,#B$H!3M#,"NN6H!@&1:!G/=(*0!)/<'&<'!?*1@**<!+++,"!/<A!+$+,!!DEF!9/=9(=/1*A!(0&<'!2/00! 1*23*)/1()*0!)/<'*A! 7)82!++-,"! 18!N#",-,! !O:*0*!G/=(*0!@*)*!/==! 1:*!























%&'(! %)&)*%)*+&,,-.! /(0&/1,(%%! 23! '&%%! %*4(! 567."#89:;"$.! <8#:"9=>:! ! ?@(%(! /(%A,)%!%A00(%)(1!)@&)!BAC(D*,(!!"#$%&'()*)!/(EA*/(1!F()G((D!HH#!&D1!I##!JKL!)2!</20/(%%!3/2'!2C*<2%*)*2D!)2!9D1!,&/C&,!*D%)&/.!*//(%<(+)*C(!23!)@(!%*4(!23!)@(!&00/(0&)*2D:!!
6*0A/(! H:H:! M&%%! &D1! &'F*(D)! JKL! C&,A(%! G*)@! %)&D1&/1! (//2/! F&/%! 32/! ,&/C&(!/(&/(1! *D! 1*33(/(D)! %*4(1! '&%%(%! &)! )@(! (D1! 23! "%)! *D%)&/! 5+2D%)&D)! &'F*(D)!)('<(/&)A/(!8!99!°N!O">:!!P2)(!)@(/(!*%!D2!(//2/!F&/!32/!&'F*(D)!JKL!*D!)@(!"=##!'&%%(%!%*D+(!&,,!)@/((!'&%%(%!/(&+@(1!)@(!(D1!23!)@(!"%)!,&/C&,!*D%)&/!7H!@2A/%!&3)(/!2C*<2%*)*2D! 5&)! &! +2D%)&D)! &'F*(D)! )('<(/&)A/(! 23! 99! °N! )@*%! /(%A,)(1! *D! &D!&'F*(D)!JKL!23!H=H!*D!(&+@!+&%(>:!!!!

300 600 1200 1800 2500




















!N5=?0,! H'C'! O4//! 462! 47.5,68! 9:;! 14@?,/! <58+! /8462402! ,00-0! .40/! B-0! @4014,!0,40,2! 56! 25BB,0,68! /5>,2! 74//,/! 48! 8+,! ,62! -B! J62! 56/840! $3-6/8468! 47.5,68!8,7%,048?0,!&!JJ!°P!Q")!!!!!
300 600 1200 1800 2500



















! ""#!
!$%&'()! *+,+! -.//! .01! .23%)04! 567! 8.9')/! :%4;! /4.01.(1! )((<(! 3.(/! =<(! 9.(8.)!().()1! %0! 1%==)()04! /%>)1! 2.//)/! .4! 4;)! /4.(4! <=! 1%/?)(/.9! @A<0/4.04! .23%)04!4)2?)(.4'()!B!##!°C!D"E!!!!!
!"#"$% &'()*+,-%,.%/0102,340-*)2%5*)605%!FG! ()&'9.(9G! 2<0%4<(%0&! 9.(8.9! 1)8)9<?2)04! %4! :./! ?<//%39)! 4<! A.9A'9.4)! 4;)!1'(.4%<0!<=! ).A;!1)8)9<?2)04.9! /4.&)! %0!1%==)()04! /%>)1!.&&()&.4%<0/+! ! $%&'()!*+H!/;<:/! 4;)! 2).0! 0'23)(! <=! ;<'(/! ).A;! 1)8)9<?2)04.9! ?;./)! 9./4)1I! /4.(4%0&! .4!<8%?</%4%<0!.01!)01%0&!.4!1%/?)(/.9I!=<(!9.(8.)!().()1!%0!1%==)()04!/%>)1!2.//)/!.4!.!A<0/4.04!.23%)04!4)2?)(.4'()!<=!##°C+!!!!
300 600 1200 1800 2500

















!!$%&'()! *+,+! ! -'(./%01! 02! ).34! 5/.&)! 02! 6)7)809:)1/! ;40'(5<! 20(! 8.(7.)! ().()6! %1!6%22)()1/!5%=)6!:.55)5!./!.!3015/.1/!.:>%)1/!/):9)(./'()!02!??!°
! ""#!
°P!;<"@@!!!
!"##$ %&'&()*+&,-"($.-"/&$
0#-$1,#-"2$ 3,4$1,#-"2$ 524$1,#-"2$ %6#*&2#"($
577$ ,-#*(! "F! #7=>! 9F! F:=>!!
$ ./,! 7#>! 99#="! >?7="! "8:F=9!!
877$ ,-#*(! 7"! ##! D"=8! F#!!
$ ./,! 7>8! 9>9=?! ?87="! "8?F=#!!
0377$ ,-#*(! 7:! ##! 9?=>! ?>=>!!
$ ./,! 7D:! 9?7=8! ?7:=9! "89F=9!!
0977$ ,-#*(! 7"! #9! 9D=8! ?9=>!!
$ ./,! 7>8! D:"=#! ?:7="! "8?:=#!!






! ""#!
°I!B&%--7(&'(&!%0,!C(/$(&!&(+*&$(,!$;%$!!"#$%&'()*)!&(82/&(,!"AJ!;*2&-!$*!&(%9;!,/-+(&-%3!D?%73(!E<@!K!9/&93(,!732(F<!!?;/-!/-!%0!%,,/$/*0%3!@L!;*2&-!9*:+%&(,!$*!3%&1%(!&(%&(,!/0!%!@EAA!:%--!%$!$;(!-%:(!%:7/(0$!$(:+(&%$2&(<! !M2$!4;%$! /)! 3%&1%(!-%:+3(,!)&*:!%!:%--!;%,!$;(/&!,(1(3*+:(0$%3!,2&%$/*0!(-$/:%$(,!2-/0'!$;(!%++&*N/:%$(!$(:+(&%$2&(!*)!$;(!:%--!%$!(%9;!-+(9/)/9!/0-$%&!*&!-$%'(O!!P*&!(N%:+3(.!%!@EAA!:%--!%$!%0!%:7/(0$!*)!@@!°I!4*23,!3/5(36!(N+(&/(09(!$(:+(&%$2&(-!(82%3!$*!%:7/(0$!,2&/0'!$;(!(''!%0,!"-$! /0-$%&! -$%'(-<! ! G-! 3%&1%(! ,(1(3*+!:%--! $(:+(&%$2&(-!:/';$! /09&(%-(! $*! @J! °I!,2&/0'! $;(!@0,! 3%&1%3! /0-$%&.!%0,!$;(0!+(%5!%$!%++&*N/:%$(36!QR!°I!,2&/0'! $;(!Q&,!/0-$%&<!!M%-(,!*0!$;(!,%$%!-2++3/(,!76!B&%--7(&'(&!%0,!C(/$(&!D@AA"F!D?%73(!E<@!K!9/&93(,! &(,F! $;(! ,2&%$/*0! *)! ,(1(3*+:(0$! )&*:! *1/+*-/$/*0! $*! ,/-+(&-%3! 9*23,! 7(!9%3923%$(,!%-S! "L!T!"U!T!"#!T!@L!V!LU!;*2&-!!
! ""#!

()*$#&+&! :/! :! *:4;)!.8! ,.4'/:4/! /)62)*:/1*)'7! !B%)4!)'/&6:/&4;! /%)!:;)!.8! -:*(:)!':62-)3! 8*.6! :! @?CC! 6:''! /%)! 3:/:! ,&*,-)3! &4! <-1)! ;&()'! :;)! )'/&6:/)3! 1'&4;!:6<&)4/!/)62)*:/1*)!.4-+!D,.4'/:4/!@@!°EF!=%&-'/!/%)!3:/:!,&*,-)3!&4!*)3!;&()'!:;)!)'/&6:/)3! <:')3! .4! /%)! 6):4! 6:''! /)62)*:/1*)! 8.*! /%:/! 3)()-.26)4/:-! '/:;)!D$:G)4!8*.6H!I*:''<)*;)*!J!K)&/)*!D@CC"FF!!
!!
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